Abstract
Introduction

38
Food-and nutritional-security are major concerns of most of the developing nations. Production 39 of sufficient and nutritious food is a major challenge in front of many countries including India.
40
Zinc (Zn) is one of the vital minerals required for optimum plant growth as well as animals, 41 including human beings such as mental retardations, impairments of the immune system and 42 overall poor health. In recent years, the Zn deficiency problem has received increasing attention 43 and appears to be the most serious micronutrient deficiency together with vitamin A deficiency.
44
Zinc deficiency is particularly widespread among children and represents a major cause of child 45 death world over. It plays a vital role in biochemical reactions in plants and its deficiency is 46 displayed as a remarkable reduction in plant height and develops whitish-brown patches that turn 47 necrotic subsequently (Hughes and Poole; 1989) . Zn occurs in soil as sphalerite, olivine, 48 hornblende, augite and biotite and availability of Zn from these sources is guided by many factors Punjab and Uttar Pradesh. Overall, zinc deficiency in the country has increased from 42% to 49% 55 in the past four decades and it is expected to increase up to 63% by 2025 (Singh 2009 
Characterization of Zn nanoparticles
110
Ten mL of the supernatant was transferred to a cuvette and placed into the nanoparticle analyzer
111
(Horiba Nanoparticula 100). Three replicas for each sample were maintained respectively. Each 112 sample was read three times and the mean was considered as particle size. The zeta potentials
113
were recorded using Particle size analyzer (Horiba Nanoparticula 100, Japan 
Results
126
The results of the particle size distribution (PSD) dynamic light scattering method conforms the (Fig 2) . its uptake and transport in crop systems for increasing the productivity. 
